Multivariate optimization of formulation variables influencing flurbiprofen proniosomes characteristics.
Flurbiprofen was formulated as a proniosomal transdermal gel with high drug loading (55.4%, w/w), using a series of nonionic surfactant and cholesterol. A two-factor, three-level randomized full factorial strategy was developed to optimize simultaneously the effect of surfactant fatty acid side chain length and the amount of cholesterol on the properties of the proniosomes, namely drug permeation characteristics such as steady-state transdermal flux (SSTF), permeability coefficient (PC), and drug entrapment efficiency. Graphical and mathematical analysis of the results allowed the identification and quantification of the formulation variables that showed significant effects on the selected responses. Polynomial equations fitted to the data were used to predict the responses in the optimal region. For maximizing the selected responses using a generalized desirability function, an optimum formulation was found to have a maximum side chain length and minimum cholesterol content. Optimized formulation showed highest entrapment of 39.45%, percentages drug permeated through cellulose ester membrane of 3.1 and 28.93 after 0.5 and 8 h, respectively, and SSTF and PC of 152 μg/cm(2) h and 0.263 cm/h, respectively, through rabbit skin. These results demonstrated the efficacy of statistical experimental design to unveil the critical formulation interactions and variability affecting the performance of proniosomal formulations.